Human immunodeficiency virus type 1 gp120 envelope characteristics associated with disease progression differ in family members infected with genetically similar viruses.
The human immunodeficiency virus type 1 (HIV-1) envelope protein provides the primary contact between the virus and host, and is the main target of the adaptive humoral immune response. The length of gp120 variable loops and the number of N-linked glycosylation events are key determinants for virus infectivity and immune escape, while the V3 loop overall positive charge is known to affect co-receptor tropism. We selected two families in which both parents and two children had been infected with HIV-1 for nearly 10 years, but who demonstrated variable parameters of disease progression. We analysed the gp120 envelope sequence and compared individuals that progressed to those that did not in order to decipher evolutionary alterations that are associated with disease progression when individuals are infected with genetically related virus strains. The analysis of the V3-positive charge demonstrated an association between higher V3-positive charges with disease progression. The ratio between the amino acid length and the number of potential N-linked glycosylation sites was also shown to be associated with disease progression with the healthier family members having a lower ratio. In conclusion in individuals initially infected with genetically linked virus strains the V3-positive charges and N-linked glycosylation are associated with HIV-1 disease progression and follow varied evolutionary paths for individuals with varied disease progression.